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Development of efficient nonlinear analysis method for large and complicated
building structure
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3,200,000

( AGM)
AGM
AGM

There are two types of methods for determinin? the balanced displacement of
a structure, the direct method and the indirect method. The former solves the stiffness equation,
and the latter minimizes the total potential energy. The effectiveness of the latter algorithm when
applied to the accelerated gradient method with adaptive restart (AGM) was verified through various
numerical experiments. As a result, it is confirmed that the convergence performance of the gradient
method is greatly affected by the method of determining the step width, and the computational
efficiency is higher when the AGM is applied with a fixed step width. It is also confirmed that the
above results are general enough for material nonlinear problems.
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Figure 2: Axial force—elongation relationship Figure 3: Axial fofcefelongation relationship

(bilinear type) (high order nonlinear type)
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Figure 5: Analytical model (ex. N = 5)
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Figure 7: Convergence history of objective function (N = 15)
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